Little is known about the etiology of progressive macular hypomelanosis, although it has been suggested that The cut-off point of Propionibacterium acnes in lesional skin was 1,333 genome copies, with a sensitivity of 87,9% and a specificity of 100,0%. Since Propionibacterium acnes is a saprophyte, identifying the cut-off point may assist in determining its positivity in lesional skin in patients suffering with this dermatosis.
INTRODUCTION
Progressive macular hypomelanosis (PMH) is a dermatosis that affects young adults and is characterized by asymptomatic, nummular hypochromic macules, with welldefined borders, localized mainly on the trunk, abdomen (19) and upper parts of the limbs (18) , tending to spread towards the middle of the back (10) .
It is frequently confused with pityriasis versicolor, Hansen's disease, hypopigmented mycosis fungoides (10), pityriasis alba, vitiligo and residual hypochromic stains (17) .
The histopathological examination is unspecific, and only demonstrates a reduction of epidermal melanin, with no alteration to the dermis (26) .
Although its etiology is unknown, in 2004, Westerhof et al (26) , using Wood's lamp observed red follicular fluorescence in the lesional skin of eight patients, and after lesional skin cultures, confirmed the presence of Propionibacterium acnes (P. acnes) in seven of these eight patients. Since these same findings were not confirmed in nonlesional skin, the authors formulated the hypothesis that the bacteria could be associated to the development of PMH.
P. acnes is a gram-positive, non-motile, pleomorphic, saprophytic facultatively anaerobic bacilli (16) , which under the microscope exhibits a coryneform appearance (8, 10) . Under Wood's lamp examination, it presents a red follicular fluorescence (15, 22) , proportional to its concentration (22) , due to the production of porphyrins, especially coproporphyrin III (22, 25) .
Apart from PMH, the involvement of P. acnes, an opportunistic pathogen of low virulence (5), has also been cited in the development of several diseases (7) . It has been investigated in acne (25) , in the granuloma of patients with primary biliary cirrhosis (8) , infections of the cerebral-spinal fluid (4), endophthalmitis (3, 9) , prosthetic joint infections (28) and in bacteremia (11) .
Microbiological cultures have generally been employed to identify P. acnes. However, due to the difficulties involved in cultivating this bacteria with regular aerobic techniques and because of the need for a long incubation period (16) , new methods of identification have been investigated, amongst them polymerase chain reaction (PCR).
If compared to conventional PCR, real-time PCR demonstrates a greater sensitivity for identifying target DNA, since detection is carried out through the capture of fluorescence amplification. This technique also presents greater specificity due to the use of a probe specific to the target fragment of the reaction (13, 24) as well as greater reproducibility, thus permitting the quantification of the genome copy numbers (23) .
PMH is an unsightly dermatosis, of an ill-defined etiopathogenesis, which causes a profound psychosocial impact, lowering the self-esteem of the patient, especially in severe cases and in individuals with darker skin. Since P. acnes is a saprophyte of the cutaneous microbiota, it is important to use methods that permit it to be quantified and compared to non-lesional skin.
The aim of the study was to conduct a quantitative investigation into the presence of P. acnes in lesional and nonlesional skin of patients suffering with PMH, and to determine the cut-off point for the genome copy numbers of P. acnes as a positive marker in lesional skin, through quantitative real-time PCR, considering culture as the gold standard test.
MATERIALS AND METHODS
An observational study with a comparison group was undertaken, involving 38 patients, of 18 years or over, and This research did not involve any conflict of interests.
RESULTS
Of the 38 patients who initiated the study, three were excluded. In one of these excluded patients, the non-lesional skin biopsy included part of the lesional skin, which may have interfered with the quantitative real-time PCR results. Another patient refused to undergo the skin biopsy and for the third patient it was not possible to complete the culture. The sample was therefore composed of 35 patients.
To guarantee reproducibility, the PCR was carried out in triplicate with similar results and the mean numbers of genome copies were calculated.
The DNA quantification for the positive control used in the assays presented a value of Ct=27, background 2,5x10 4 fg, i.e. an equivalent of 9.260 bacterial genomes per reaction.
The purified DNA extracted from the culture of the strain control was quantified with a spectrophotometer and used in dilutions to determine the standard curve.
Using the ROC curve, using the culture as gold standard, it was possible to determine that the best cut-off point for the quantitative real-time PCR was 1,333 genome copies of P.
acnes, which corresponded to a sensitivity of 87.9%, a specificity of 100.0%, a positive predictive value of 100.0%, and a negative predictive value of 33.3%. The concordance between this test and the culture was 88.6%.
P. acnes was identified in all samples of lesional and nonlesional skin when the PCR was qualitatively analyzed, i.e.
regardless of the cut-off point. By adopting the proposed cutoff point, in the lesional skin, the two diagnostic methods present statistically significant (p=0.025) concordant positive results (Table 1) . A quantitative analysis of P. acnes 
DISCUSSION
In this study, there was a significant predominance of P. This sample size of 35 patients was also accepted because, having established a cut-off point for the number of genome copies greater than or equal to 1,333 and accepting a error of 11%, within this total of patients, sensitivity was 87.9% and specificity was 100%.
If the cut-off point is disregarded, P. acnes was identified in all skin samples by real-time PCR, and it was not possible to differentiate between lesional skin and non-lesional skin.
However, the culture itself managed to identify, without Further to the cut-off point, the fact that 4 (11.4%) patients were identified with positive cultures and negative real-time PCR, in lesional skin, and another 4 (11.4%) patients, in nonlesional skin, would seem to be due to the primers employed.
The primers, adopted at a time when it had been generally accepted that there were of two strains of P. acnes, had been previously analyzed by other researchers (6 There are no studies that indicate whether the strains of P.
acnes encountered in the lesional skin of patients with PMH are genotypically or phenotypically different from those presented in non-lesional skin. It is of great importance that further studies be carried out in order to determine if specific subtypes of P. acnes are involved in PMH.
CONCLUSION
The results of this study suggest that quantitative real-time PCR is a quick, sensitive, specific technique for detecting P.
acnes. However, even while this technique permits an established cut-off point for the number of genome copies as a positive marker for P. acnes in the lesional skin of patients with PMH, its positive results are independent of the viability of the microorganism, and may differ according to the primers used. It is the belief of this study that culture still remains the best method to identify P. acnes in PMH lesions.
